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RCEMIP provides a wide spectrum of models of different complexity
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Estimating climate sensitivity from simulations with prescribed surface temperature
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Estimating climate sensitivity from simulations with prescribed surface temperature
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(skipping the first 50 days for GCM / CRM, and the first 25 days for LES)
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Climate sensitivity across different RCEMIP model setups

avg DO MO VO 4O QO VO small domain:
* results independent of resolution
e climate sensitivity increases with
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Climate sensitivity across different RCEMIP model setups
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Climate sensitivity across different RCEMIP model setups
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small domain:

* results independent of resolution

e climate sensitivity increases with
temperature (esp. clear sky)

* high climate sensitivity (RCE!),
but within CMIP5 model range

large domain:

* standard deviation much higher
(outside of CMIP5 model range)

* even negative values possible
(infinite climate sensitivity!)



Climate sensitivity across different RCEMIP model setups
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small domain:

* results independent of resolution

e climate sensitivity increases with
temperature (esp. clear sky)

* high climate sensitivity (RCE!),
but within CMIP5 model range

large domain:

* standard deviation much higher
(outside of CMIP5 model range)

* even negative values possible
(infinite climate sensitivity!)

GCMs:
* spread even larger
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Climate sensitivity across different RCEMIP model setups
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~100 km, glb
GCM

3km, large
CRM

CRM LES

small domain:

* results independent of resolution

e climate sensitivity increases with
temperature (esp. clear sky)

* high climate sensitivity (RCE!),
but within CMIP5 model range

large domain:

* standard deviation much higher
(outside of CMIP5 model range)

* even negative values possible
(infinite climate sensitivity!)

GCMs:
* spread even larger

1 km. ~75lev 1km.~150lev 200 m.~150 lev ° smaller mean climate sensitivity
CRM

* smaller spread for clear-sky fluxes



Q;é K MPI large domain models: extreme spread in climate sensitivity
s \,‘9 related to temperature dependence of convective self-aggregation
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Can we also relate the extreme spread in climate sensitivity across all RCEMIP models
to the temperature dependence of convective self-aggregation?
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Can we also relate the extreme spread in climate sensitivity across all RCEMIP models
to the temperature dependence of convective self-aggregation?
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Can we also relate the extreme spread in climate sensitivity across all RCEMIP models
to the temperature dependence of convective self-aggregation?
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Can we also relate the extreme spread in climate sensitivity across all RCEMIP models
to the temperature dependence of convective self-aggregation?
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GCMs and one CRM (UCLA-LES) also show a strong dependency on
shallow cloud fraction in the subsidence regime
(RTQA,IW > 250 W m-2; RTQA,sw,up > JOO W M'z)
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GCMs and one CRM (UCLA-LES) also show a strong dependency on
shallow cloud fraction in the subsidence regime
(RTQA,IW > 250 W m-2; RTQA,sw,up > JOO W M'z)
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GCMs and one CRM (UCLA-LES) also show a strong dependency on
shallow cloud fraction in the subsidence regime
(RTQA,IW > 250 W m-2; RTQA,sw,up > JOO W M'z)
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GCMs and one CRM (UCLA-LES) also show a strong dependency on
shallow cloud fraction in the subsidence regime
(RTQA,IW > 250 W m-2; RTQA,sw,up > JOO W M'z)
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GCMs and one CRM (UCLA-LES) also show a strong dependency on
shallow cloud fraction in the subsidence regime
(Rtoa,iw > 250 W m-2; Rroa,sw,up > 100 W m-2)
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Summary

* On the small domain (in the absence of convective self-aggregation), climate
sensitivity estimates are

* robust (similar for CRMs & LES models)
* in the same range as in CMIP5

* increasing with temperature
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* On the large domain and in GCMs, differences in convective organization
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* Two mechanisms are responsible for extreme climate sensitivities:

* increased convective self-aggregation leads to a stronger overturning
circulation, stronger drying in the subsidence regions and increased
outgoing longwave radiation
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* more shallow clouds in the subsidence region reflect more shortwave
radiation (this mechanism is mainly important in GCMs!)
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e Climate sensitivity is overall larger in CRMs than in GCMs

 Open Question: Why do the different RCEMIP models handle the
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